Vr- Cle..;e::t M \ alker
Atlantic Richfiald [fanford Company
Fuderal Bm‘!dzner

Richland, -:ngtan 99352

Daar Mr., Kt'a.lker:

::..nk vou for the hospitality afforded me on my recent visit
1o Atlsatic Richfield Hanford Company.” During that visit we discussed
the pretloma 2ssociated with chemical milling to pesnairate the bulge in
the liner in Tank 105-A. This letter will serve to confirm my ‘comments
and recuinmendaticns which were not formally recorded at that time,
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. Tank 105-A underwent a severe .steam release in January
of 1965 at which time the bottom liner bulged creating a captured
veiume of some 30, 000 gal. between the b-.zl_sed lizer and the concrete
=ad. In order to dismantle the liner safely it is necessary to avoid
a vanor phase suplosion in the bulged velume or in the tank ttgelf,
Since the composxtion of the 5;353&&.« gases {$ not Known the concarn
is whether or not the penetration of the liner ¢an Be made safely..

L4 " .

B. Cunudsition of Trapped Vapor.

The information currantly available (Ref. 1} indicates that the
radiolyuc gas envircmument m:ght be rich in hydrogcn and may not a
contain oxygan. IZven exygen originally present in the reporied experi-
ments wis consumad in some oxidative process. Thus 2 best estimate
of the compesition of the trapped gases is that they consist mainly of
nvdrogen.

Hewever, the pogsibility elists that over extended periods of
adiation (10 years is the lifetime of the vaper space ia the ':n.'ge)
ger: which is formed {roim the T2 lvs,-s of waisr rmay evantuaily
,: fme t accum-...lar.e. Thus the s sumzticn for the
128 7 ition of the trapped gases is e\ ZTE & -tc;cmc-retru: .

= T
""s:' ure of Aydrogsn and Qaygenr Brodu veis cf water.
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b. a - produce 2 shock of approxi-
mataly twice that inlensity (f.e. 18 to 192 2s5i) cn the dome. Suych a

load would fail the domme and seatiar radicaciive matarial,
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“The electrical spairk energy required to ignite an oxygen-
hydrogen mixture is 0. 001 millijoules, an exceading small value. The
Tole of the szark is to produce ions or itoms which initiate the chain
branching process resuliing in propagating flames. Since hydrogen-
oxygen systems ignite so readily it could be anticipated that the energy
available (in terms of the chemical potential of the stream cdue to the
presence of ions, -adicals and high‘energy surfaces) during the chemical
milling process with nitric a¢id may be sufficient to igaite them.

Assuming that the trapped gas is assentially hydrogen, then the
introduction of 2n oxidizing atmosphere (ENQ3, NQz, NO, Cz ete. )
even in small quantities could cause local ignition under the Sulge,

" While such local ignition per se would not cause sufficient pressure to

fail the tank. It would cause an increzsad pressure and se some of .

the trapped gas would {low {rom below the bulge inta the tank where it
could mix with air. The combustion of 2 volume of g2s, originally .
occupying as litile as 3 to 5% of the tanks volurme would be sufficiant

7o 7ail the head. This is 5a3sed on the fact that the expansion ratio for
hydrogen-oxygen cambustion is between 7 and 8. A combustion in 1%

of the tank would increase the pressure by L psig, in 5% of the tank -~
by = 4ig and in the entire tank by about 100 psig.

In the one million gallon tank the minimum guantity of hydrogen - ... .
needed 1o produse & pressure of 3 psig is 21350 cu.ft. The guantity of
cxygen rzquired to exidize it completely fs 1075 cu. ft.: air is 3000 cu.ft.

ané niwric acid is 130 ?c'_'n-;'g.as =NQO..
Summary ané Counclusions POOR COPY RECEIVED

- mes i

While i3 iz a0t at all certzin that & raixture of hydrogen and
aurgen sxisis inthe ':.._Eé gTace detvween the lger zad caner ate Z2se
shis zrzawmetion Ir xCe £ings it represents & WaTIT C2ge.  Soch & rriic- s
ure ie very sersiilve, and the srelability of ignitien evar by the chermi-
oz mmiliing procers is greztl snicughn §C that it constitutes an unEcceapiadis
~izn in view of 1o ComFsguences of &0 error.
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‘Tae guantity of oxvgen sheuld be limited to 1000 eu. ft. | .
the amount in :000 cu.ft. of air and :he H\O;. .qould he limited to
130 ;hs‘ Tt o , S

: Invzew- of ..he x’act that it is not posthc ta xnew the compasition
of the gases in the bulged area until after pensirition is made, the
penetrition 25 proposed constitutes an unacceptable risk. It is recom-
mended that alternaie methods of penetration be studiad, For example,
penetranon below an 2queous surface would eliminate the risk of .
w— ignition. Itis reccamzed that adding water to the tank pases the pro-
"blem of leaching radicactive elements into the soil. This adverse -
- eifect would have to be balanced against the risk.of air borne contami-
nation due to x vapor explosion.

€
™ I hope these remarks will be useful to you. X vou have any
questions please call me,.
'S .
== Sincerely,
g . :

« HAZARDS RESEARCH CCRPCRATION

s - CQ-D %, - /:)’J-M_.'. '

wr - " Cheaster Grelecki, Th.D.
Chief Scientist - . -
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